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(54) CATHETER TUBE AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the exposure, etc., of 
knitting and braiding of metallic wires and the dislodgment of a front 
end tube consisting of a UV curing resin compsn. having no knitting 
and braiding and to improve quality and reliability by connecting a 
torque transmission part provided with the knitting and braiding of 
the. metallic wires between the inner and outer layers consisting of 
a UV curing resin compsn. and the front end tube on the same axis. 
SOLUTION: The torque transmission part 6 is constituted by 
applying the knitting and braiding 4 of the metallic wires on the 
outer periphery of the inner layer tube consisting of the UV curing 
resin compsn. and forming the outer layer tube 5 consisting of the 
UV curing resin compsn. on its outer periphery. The front end tube 
7 is formed of the UV curing resin compsn. to the same diameter as 
the diameter of the inner layer tube 3 without including the knitting 
and braiding. The torque transmission part 6 and the front end tube 
7 are set in a mold 8 and the UV curing resin compsn. is poured into 
the mold from a resin injecting part 9 and is cured to connect both 
6, 7. For example, a urethane acrylate based UV curing resin 
compsn., etc., are used as the UV curing resin compsn. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1]An inside diameter with a torque transmission part provided with a braid which consists 
of metai wires between a inner iayer tube and an outer iayer tube which consist of an 
ultraviolet-curing-resin constituent with the above-mentioned inner layer tube and an equal 
diameter. And a catheter tube which connects an end tube which consists of an ultraviolet- 
curing-resin constituent which does not have the above-mentioned braid on the same axle with 
an ultraviolet-curing-resin constituent, and is characterized by things. 

[Claim 2]An inside diameter with a torque transmission part provided with a braid which consists 
of metal wires between a inner layer tube and an outer layer tube which consist of ultraviolet 
rays and a heat-curing resin composition with the above-mentioned inner layer tube and an 
equal diameter. And a catheter tube which connects an end tube which consists of ultraviolet 
rays and a heat-curing resin composition which do not have the above-mentioned braid on the 
same axle with an ultraviolet-curing-resin constituent, and is characterized by things. 
[Claim 3]The catheter tube according to claim 2, wherein a contrast medium is blended into the 
above-mentioned ultraviolet rays and a heat-curing resin composition. 
[Claim 4]The catheter tube according to claim 1 or 2, wherein a heat-curing silicone layer is 
formed in an inner surface of the above-mentioned inner layer tube and an end tube. 
[Claim 5]After applying one or more layers of liquefied ultraviolet-curing-resin constituents on 
line objects, such as a metal wire, and making this irradiate with and harden ultraviolet rays in a 
manufacturing method of the catheter tube according to claim 1, give a braid which becomes this 
periphery from a narrow diameter metal wire, and. After applying a liquefied ultraviolet-curing- 
resin constituent to the circumference of this braid above further, making this irradiate with and 
harden ultraviolet rays and forming a torque transmission part, Remove a hardening resin 
constituent and a braid of a tip part of this torque transmission part, and a line object is 
exposed, A manufacturing method of a catheter tube characterized by sampling the above- 
mentioned line object after inserting a flexible end tube object which consists of an ultraviolet- 
curing-resin constituent in this exposed line object and connecting these torque transmission 
part and an end tube with an ultraviolet-curing-resin constituent after that. 
[Claim 6]In a manufacturing method of the catheter tube according to claim 2, apply liquefied 
ultraviolet rays and one or more layers of heat-curing resin compositions on line objects, such 
as a metal wire, and irradiate this with ultraviolet rays, and. After making it heat and harden, give 
a braid which becomes this periphery from a narrow diameter metal wire, and. After applying a 
liquefied ultraviolet-curing-resin constituent to the circumference of this braid above further, 
making this irradiate with and harden ultraviolet rays and forming a torque transmission part, 
Remove a resin composition and a braid of a tip part of this torque transmission part, and a line 
object is exposed, A manufacturing method of a catheter tube characterized by sampling the 
above-mentioned line object after inserting a flexible end tube which consists of ultraviolet rays 
and a heat-curing resin composition in this exposed line object and connecting these torque 
transmission part and an end tube object with an ultraviolet-curing-resin constituent after that. 
[Claim 7]A manufacturing method of the catheter tube according to claim 6 blending a contrast 
medium beforehand into the above-mentioned ultraviolet rays and a heat-curing resin 
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composition. 

[Claim 8]A manufacturing method of the catheter tube according to any one of claims 5 to 7 
providing a heat-curing silicone layer in the surface of the above-mentioned line object 
beforehand. 

[Claim 9]A manufacturing method of the catheter tube according to any one of claims 5 to 8, 
wherein sectional shape of the above-mentioned line object is either of the round shape, ellipse 
form, and glasses types. 



[Translation done,] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a catheter tube used in medical institutions, such 

as a hospital, and a manufacturing method for the same. 

[0002] 

[Description of the Prior Art]In order to pour a drug solution and a contrast medium into a 
patient's predetermined region in the living body from the exterior in medical institutions, such as 
a hospital, or to discharge body fluid in the living body etc., the tube shape medical device which 
has the flexibility called a catheter is used, but. Generally, at the time especially of insertion, the 
high operativity and safety which can reach to a predetermined part in the living body correctly 
without damaging an intermediate blood vessel wall, a living body organ, etc. are demanded from 
this catheter being inserted in the living body using a thin blood vessel, an urethra, etc. 
[0003]Therefore, this catheter comprises a tip part which was [ that it is easy to bend, without 
damaging a blood vessel and a living body organ ] rich in elasticity, and a torque transmission 
part holding the torque convectivity for making this tip part reach certainly to a predetermined 
part. And after giving with a braider the braid which becomes a periphery of the tube body (inner 
layer) which consists of a plasticity plastic which inserted the wire first as the conventional 
manufacturing method, for example from a corrosion-resistant metal wire, Then, the torque 
transmission part which passed the metallic mold which heated this tube body, made that braid 
embed in a tube body, and provided the reinforcement layer in that circumference is formed. 
Next, after forming the reinforcement layer located in the tip end part of this torque transmission 
part, i.e., the tip part which removed metal braids by the electrochemical remove-metals method, 
and was rich in elasticity, Cut the base catheter which carried out package coating of the outer 
layer for the plasticity plastic by extrusion as well as the periphery of that tube body, and formed 
the torque transmission part and the tip part by turns so that it may become the length of the 
actual catheter which consists of one torque transmission part and tip part, so that this 
reinforcement layer may be covered, and. The method of forming by drawing out from a tube 
body is known after extending the above-mentioned wire, 
[0004] 

[Problem(s) to be Solved by the Invention]By the way, in the conventional catheter 
manufacturing method which was mentioned above. In order to take the outer diameter small a 
large inside diameter as much as possible, when thickness of a catheter tube is made thin, there 
is a problem which the metal braids embedded in the inner layer tube expose to the tube inside, 
or unevenness produces in a tube inner surface. 

[0005]In order obtain uniform torque convectivity and to stick a inner layer and an outer layer, a 
glue line may be provided between them, but when it does so, there is a problem of thickness 
becoming thick or a work process increasing. 

[0006]As mentioned above, in order to make the tip part into structure without a braid 
(reinforcement layer), remove the braid of a tip part eiectrochemically, or have connected 
another tube body in which the braid is not included with melting connection, adhesives, etc. at 
the tip of a torque transmission part, but. In order to remove a braid, the device and process for 
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it are needed, manufacturing efficiency is bad and there is inconvenience from which an inside 
diameter and an outer diameter change in those terminal areas by the method by melt adhesion. 
By connection by adhesives, it is hard to obtain the stable intensity from adhesion area being 
small, and the worries about the tip part pasted up during the operation being missing in the 
living body etc. can be considered. Especially the thing for which it is stabilized and the anxious 
catheter of such lack which is not is manufactured in connection of different-species plasticity 
plastics is very difficult. 

[0007]Then, this invention is thought out in order to solve such SUBJECT effectively, and it is a 
thing. 

The purpose does not have fear, such as exposure of the braid in a torque transmission part, 
exfoliation, omission of an end tube, is quality, and is providing a new super-narrow diameter 
catheter excellent in reliability, and a manufacturing method for the same. 

[0008] 

[Means for Solving the Problern]In order to solve an aforementioned problem a catheter tube of 
this invention, An inside diameter with a torque transmission part provided with a braid which 
consists of a narrow diameter metal wire between a inner layer tube and an outer layer tube 
which consist of an ultraviolet-curing-resin constituent or ultraviolet rays, and a thermosetting 
resin composition with the above-mentioned inner layer tube and an equal diameter. And an end 
tube which consists of an ultraviolet-curing-resin constituent or ultraviolet rays, and a heat- 
curing resin composition which do not have the above-mentioned braid, A manufacturing method 
for coming to connect with an ultraviolet-curing-resin constituent on the same axle, and 
obtaining such a catheter tube and, Apply further liquefied ultraviolet rays and a thermosetting 
resin composition, or an ultraviolet-curing-resin constituent above on line objects, such as a 
metal wire, UV irradiation or after making it heat and harden, give this a braid which becomes 
this periphery from a narrow diameter metal wire, and. After carrying out spreading hardening of 
the ultraviolet-curing-resin constituent liquefied around this braid above further and forming a 
torque transmission part. Remove a hardening resin constituent and a braid of a tip part of this 
torque transmission part, and a line object is exposed. After inserting a flexible end tube object 
which consists of ultraviolet rays and a thermosetting resin composition, or an ultraviolet- 
curing-resin constituent in this exposed line object and connecting these torque transmission 
part and an end tube object with an ultraviolet-curing-resin constituent after that, The above- 
mentioned line object is sampled. 

[0009]Since this invention formed a torque transmission part from a liquefied ultraviolet-curing- 
resin constituent or ultraviolet rays, and a heat-curing resin composition as mentioned above, 
and ultraviolet rays or heat is used together and it was made to stiffen this, in order that 
materia! may go into a braid eye easily, Exfoliation with a inner layer tube in a braid eye and an 
outer layer tube stops arising. Therefore, inconvenience, such as exposure of a braid by 
embedding a braid in a inner layer tube and exfoliation at the time of providing a glue line, is lost 
like before, and thinning can also be attained easily. 

[0010]Remove a hardening resin constituent and a braid of a tip part of a torque transmission 
part, and a line object is exposed, A flexible end tube which consists of ultraviolet rays and a 
thermosetting resin composition, or an ultraviolet-curing-resin constituent is inserted in this 
exposed line object, Then, since the above-mentioned line object was sampled after connecting 
these torque transmission part and an end tube with an ultraviolet-curing-resin constituent, it is 
good, without an inside diameter of a terminal area of an end tube and a torque transmission part 
changing, or heights occurring, and firm connection is attained. 

[001 1]As shown in Claim 3 or 7, by putting a contrast medium in this resin composition, in the 
time of actual use, recognition of a catheter by X-rays etc. becomes easy, and operativity 
improves. The resin composition used in this case needs to use a resin composition hardened 
not only with UV irradiation but with heat That is, it is because it is necessary to use heat 
together with ultraviolet rays in order to perform sufficient hardening from hardening only by 
ultraviolet rays becoming insufficient, if a contrast medium is added in a resin composition. 
[001 2]If a heat-curing silicone layer is beforehand provided in the surface of a line object and a 
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heat-curing silicone layer is beforehand formed in an inner surface of the above-mentioned inner 

layer tube and an end tube as shown in Claim 4 or 8, activity grant of a tube inner surface will be 

attained, and the drawing-out nature of a line object improves greatly. 

[0013]Since this invention applied a liquefied resin composition on a line object, as shown in 

Claim 9, it can obtain a catheter tube of desired shape easily by using sectional shape of a line 

object as a round shape, an ellipse form, a glasses form, etc. 

[0014] 

[Embodiment of the Invention] Next, an embodiment of the invention is described. 
[0015]The ultraviolet-curing-resin constituent used for this invention consists of 
photopoiymerization nature oligomer, a photopoiymerization nature monomer, a 
photopolymerization initiator, etc. fundamentally. With among these, photopoiymerization nature 
oligomer (prepolymer). For example, an epoxy acrylate system, an epoxidized oil acrylate system, 
a urethane acrylate system, A polyester urethane acrylate system, a polyether urethane acrylate 
system, A polyester-acrylates system, a polyether acrylate system, a vinyl acrylate system, A 
silicone acrylate system, a polybutadiene acrylate system, a polystyrene ethyl rnethacrylate 
system, It is various oligomer, such as a polycarbonate dicarbo NETO system, an unsaturation 
polyester system, polyene / thiol system, and has the functional group which has an unsaturated 
double bond, for example, an acrylyl group, a methacryloyl group, an allyl group, and two or more 
vinyl groups. Fluoride substitution could be carried out and this photopoiymerization nature 
oligomer may combine two or more sorts of cage NOGOMA. With a photopoiymerization nature 
monomer, one piece or the publicly known compound which it has two or more pieces can be 
used for functional groups, such as an acrylyl group, a methacryloyl group, a vinyl group, and an 
allyl group, into a molecule. A photopoiymerization initiator has the work which makes the 
polymerization reaction of photopoiymerization nature oligomer or a monomer start, and has a 
role which receives ultraviolet rays and generates a free radical. For ultraviolet-rays bridge 
construction, this free radical is required, and a photoinitiator is a substance which will absorb a 
specified wavelength by UV irradiation, will be in an electric excitation state, and is easy to 
generate a radical. For example, there are a benzoin ether system, a ketal system, an 
acetophenone series, a benzophenone series, a thioxan ton system, etc., and various 
photopoiymerization initiators can be used according to the purpose, 
[0016]On the other hand, a thermal polymerization start catalyst is further added to the 
ultraviolet-curing-resin constituent which turns into ultraviolet rays and a heat-curing resin 
composition from the above-mentioned photopoiymerization nature oligomer, a 
photopoiymerization nature monomer, a photopoiymerization initiator, etc. And what is necessary 
is for heat to decompose easily, to generate a free radical as this thermal polymerization start 
catalyst, and just to perform a hardening reaction. For example, the ketone peroxides which are 
organic peroxide, peroxy ketals, hydroperoxide, dialkyl peroxide, diac-y! peroxide, par oxy! ester 
species, par oxy! carbonate, and peroxy mono- carbonate are mentioned, There are radical 
polymerization initiators, such as an azo compound, etc. 

[001 7]In this invention, using a liquefied ultraviolet-curing-resin constituent or ultraviolet rays, 
and a heat-curing resin composition, As mentioned above, by supposing that it is liquefied, the 
thinning of a tube is easy and it is because material goes into a braid eye easily and it is not 
necessary to embed a braid in a inner layer tube, or to provide a glue line. 
[001 8]It can protect by compensating the fall of the hardenabiiity due to the fall of an 
ultraviolet-rays penetration with a contrast medium at the hardening reaction by heat in addition. 
As this contrast medium, although barium sulfate, bismuth oxide, tungsten carbide, etc. are 
mentioned, in particular by this invention, it is not limited to these. 

[0019]Although it does not limit in particular for the construction material of the line object used 
for this invention, what consists of corrosion-resistant metal, such as SUS, is preferred. 
[0020]Heat-curing silicone is provided in a line body surface after the coating by the resin 
composition mentioned above in order to improve drawing-out nature of a line object. Activity 
grant becomes easy by providing a silicone layer in a tube inner surface. Although it does not 
limit in particular for this heat-curing silicone, the thing excellent in detachability and surface 
activity with a line object is good desirably. And when the line object excellent in such 
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detachability and surface activity is used, formation of a heat-curing silicone layer may be 

omitted. 

[0021] 

[Example] Next, concrete working example of this invention is described. 

[0022](Working example 1) As shown in drawing 2 (B), on the annealed copper wire (line object) 1 
with an outer diameter of 2.0 mm, carry out covering hardening of the heat-curing silicone 
(SR2410: made by Dow Corning Toray Silicone) at 5**1 micrometer in thickness, form the heat- 
curing silicone layer 2, and on it, After applying a liquefied urethane acrylate system ultraviolet- 
curing-resin constituent (shore hardness D80), it was made to harden through a UV irradiation 
furnace, and the 20**2-micrometer-thick inner layer tube 3 was formed. Next, it is a braid (the 
element wire diameter of 0.035 mm) to the periphery of this inner Sayer tube 3 by a braider. Give 
SUS3044 and a liquefied urethane acrylate system ultraviolet-curing-resin constituent (shore 
hardness D80) is further applied to the periphery of this braid 4, After having stiffened this 
through the UV irradiation furnace, forming the outer layer tube 5 and forming the torque 
transmission part 6 with an outer diameter of 2.2 mm, this was cut to 2.5 m, covering of the 
piece terminal was removed 5 mm, and the annealed copper wire 1 was exposed. Next, as shown 
in draw ing 2 (A), using the metal wire 1 with an outer diameter of 2.0 mm, covering hardening of 
the urethane acrylate system ultraviolet-curing-resin constituent (shore hardness D70) was 
carried out at the same process, covered wire with an outer diameter [ without a braid ] of 2.15 
mm was produced, and the 0.1 -m end tube 7 which extracted the metal wire 1 was produced. 
Next, this end tube 7 is inserted in the portion which the annealed copper wire 1 of the torque 
transmission part 6 exposed 4 mm, Set to the mold 8 as shown in drawin g 1, and a urethane 
acrylate system ultraviolet-curing-resin constituent (shore hardness D80) is poured in from the 
resin injection part 9 formed in the mold 8, After making this irradiate with and harden ultraviolet 
rays and connecting both, the metal wire 1 of the torque transmission part 6 was drawn out, and 
the catheter tube was obtained. 

[0023]And as a result of investigating exfoliation by four copies of braids of the torque 
transmission part 6 by twisting and crookedness, exfoliation of the inner layer tube 3 and the 
outer layer tube 5 did not produce at all five catheter tubes produced in this way, but both were 
joined in one. Even if it performed 50 crookedness of a tip terminal area of 40R, lack of the end 
tube 7, a crack, etc. were hardly generated. There is no influence by the braid 4 also about 
appearance, and what has a smooth and flat-tapped inner surface was obtained. 
[0024](Working example 2) As shown in drawin g 3 (B), on the annealed copper wire (line object) 1 
with an outer diameter of 2.0 mm, carried out covering hardening of the heat-curing silicone 
(SR2410: made by Dow Corning Toray Silicone) at 5**1 micrometer in thickness, and formed the 
heat-curing silicone layer 2, and also. After applying the liquefied urethane acrylate system 
ultraviolet curing and heat-curing resin composition (shore hardness D80) which 25 % of the 
weight of bismuth oxide of the contrast medium added, After stiffening this through a UV 
irradiation furnace and a heating furnace and obtaining the 20**2-micrometer-thick inner layer 
tube 3a, It is a braid (the element wire diameter of 0.035 mm) to the periphery of the inner layer 
tube 3a by a braider. Give SUS3044 and a liquefied urethane acrylate system ultraviolet-curing- 
resin constituent (with the shore hardness D80 and no contrast medium) is further applied to the 
periphery, After stiffening this through the UV irradiation furnace similarly and forming the outer 
layer tube 5a with an outer diameter of 2.2 mm, this was cut to 2.5 m and the torque 
transmission part 6a which removed covering of the piece terminal 5 mm was produced. Next, as 
shown in drawing 3 (A), the metal wire 1 with an outer diameter of 2.0 mm is used, Covering 
hardening of the urethane acrylate system ultraviolet-curing-resin constituent (shore hardness 
D70) which 25 % of the weight of bismuth oxide of the contrast medium added at the same 
process was carried out, covered wire with an outer diameter [ without a braid ] of 2.15 mm was 
produced, and the 0.1 -m end tube 7a which extracted the metal wire 1 was produced. And this 
end tube 7a is inserted in the exposed portion of the annealed copper wire 1 of the torque 
transmission part 6a 4 mm, It set to the mold shown in dra win g 1, and the urethane acrylate 
system ultraviolet-curing-resin constituent (with the shore hardness D80 and no contrast 
medium) was poured in, after irradiating with and stiffening ultraviolet rays, the metal wire 1 of 
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the torque transmission part 6a was removed, and the catheter tube was obtained. 
[0025]And when exfoliation was investigated by twisting and crookedness, exfoliation did not 
produce at all five catheter tubes which were carried out in this way and produced like working 
example 1, and lack, a crack, etc. were not generated in 50 crookedness of a tip terminal area of 
40R. There is no influence by a braid also about appearance, and the smooth surface thing was 
obtained. 

[0026](Comparative example 1) After extruding thermoplastic polyurethane (PERESEN 2363- 
55D: Dow Chemical Japan, Inc.) 30**5 micrometers in thickness and covering it on annealed 
copper wire with an outer diameter of 2.0 mm, The braid (the element wire diameter of 0.035 mm, 
3U3304) was given to the periphery with the braider, thermoplastic polyurethane was further- 
covered on the periphery, and it was considered as the outer diameter of 2.2 mm. This was cut 
to 2.5 m, the metal wire was extracted, and the torque transmission part was produced. Next, the 
thing without the metal braids which extruded and covered thermoplastic polyurethane to 
annealed copper wire with an outer diameter of 2.0 mm, and were made into the outer diameter 
of 2.2 mm was produced, and the 0.1 -m end tube which extracted the meta! wire was produced. 
This was connected to one end of a previous torque transmission part by thermal melting arrival, 
and the catheter tube was obtained. 

[0027]And when exfoliation in the braided layer part of a torque transmission part was 
investigated for five produced catheter tubes by twisting and crookedness, whenever it repeated 
twisting and crookedness, exfoliation advanced. In 50 crookedness of a tip terminal area of 40R, 
although lack was not produced, it is easy to produce a crack. Unevenness of the braid arose in 
the appearance with a braid part of the torque transmission part. 

[0028](Comparative example 2) After extruding thermoplastic polyurethane 30**5 micrometers in 
thickness and covering it on outer diameter the annealed copper wire of 2.0 mm, give a braid (the 
element wire diameter of 0.035 mm. SUS304) with a braider to a periphery, and it lets the 
metallic mold dice which heated this pass, After making a braid eat into a inner layer, 
thermoplastic polyurethane was further extruded and covered on the periphery, and it was 
considered as the outer diameter of 2,2 mm. This was cut to 2.5 m, the metal wire was 
extracted, and the torque transmission part was produced. Next, the thing without the metal 
braids which extruded and covered thermoplastic polyurethane to annealed copper wire with an 
outer diameter of 2.0 mm, and were made into the outer diameter of 2.2 mm was produced, and 
the 0.1 -m end tube which extracted the metal wire was produced. This was connected to one 
end of a previous torque transmission part by thermal melting arrival, and the catheter tube was 
obtained. 

[0029]Although it was not about one comparative example, when exfoliation in the braided layer 
part of a torque transmission part was investigated for five produced catheter tubes by twisting 
and crookedness, and twisting and crookedness were repeated, exfoliation occurred. In 50 
crookedness of a tip terminal area of 40R, although lack was not produced, it is easy to produce 
a crack. Since the braid was made to eat into a inner layer, the braid was selectively exposed in 
the tube and the crack arose in the exposed part by crookedness. 

[0030](Comparative example 3) After extruding the thermoplastic polyurethane (PERESEN 2363- 
55D: Dow Chemical Japan, Inc.) which 25 % of the weight of bismuth oxide of the contrast 
medium added 30**5 micrometers in thickness and covering it on annealed copper wire with an 
outer diameter of 2.0 mm, The braid (the element wire diameter of 0.035 mm, SUS304) was given 
to the periphery with the braider, thermoplastic polyurethane was further covered on the 
periphery, and it was considered as the outer diameter of 2.2 mm. This was cut to 2.5 m, the 
metal wire was extracted, and the torque transmission part was produced. Next, the thing 
without the metal braids which extruded and covered the thermoplastic polyurethane which 25 % 
of the weight of bismuth oxide of the contrast medium added to annealed copper wire with an 
outer diameter of 2.0 mm, and were made into the outer diameter of 2.2 mm was produced, and 
the 0.1 -m end tube which extracted the metal wire was produced. This was connected to one 
end of a previous torque transmission part by thermal melting arrival, and the catheter tube was 
obtained. 

[0031]And when exfoliation in the braided layer part of a torque transmission part was 
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investigated for five produced catheter tubes by twisting and crookedness, whenever it repeated 
twisting and crookedness, exfoliation advanced. In 50 crookedness of a tip terminal area of 40R, 
although lack was not produced, it is easy to produce a crack. Unevenness of the braid arose in 
the appearance with a braid part of the torque transmission part. 

[0032](Comparative example 4) After extruding the thermoplastic polyurethane which 25 % of the 
weight of bismuth oxide of the contrast medium added 30**5 micrometers in thickness and 
covering it on outer diameter the annealed copper wire of 2.0 mm, After having given the braid 
(the element wire diameter of 0.035 mm, SUS304) with the braider to the periphery, letting the 
metallic mold dice which heated this pass and making a braid eat into a inner layer, thermoplastic 
polyurethane (with no contrast medium) was further extruded and covered on the periphery, and 
it was considered as the outer diameter of 2.2 mm. This was cut to 2.5 m, the metal wire was 
extracted, and the torque transmission part was produced. Next, the thing without the metal 
braids which extruded and covered thermoplastic polyurethane to annealed copper wire with an 
outer diameter of 2.0 mm, and were made into the outer diameter of 2.2 mm was produced, and 
the 0.1-m end tube which extracted the metal wire was produced. This was connected to one 
end of a previous torque transmission part by thermal melting arrival, and the catheter tube was 
obtained. 

[0033]And although it was not about one comparative example, when exfoliation in the braided 
layer part of a torque transmission part was investigated for five produced catheter tubes by 
twisting and crookedness, and twisting and crookedness were repeated, exfoliation occurred. In 
50 crookedness of a tip terminal area of 40R, although lack was not produced, it is easy to 
produce a crack. Since the braid was made to eat into a inner layer, the braid was selectively 
exposed in the tube and the crack arose in the exposed part by crookedness. 
[0034] 

[Effect of the Invention]ln short, it used having used liquefied ultraviolet rays or a heat-curing 
resin composition by this invention above. 

That from which exfoliation does not produce not making a braid embed like before at a glue line 
or a inner layer by that cause, either in a braided layer is obtained easily. 
From having connected the end tube and the torque transmission part using a metal wire, 
ultraviolet curing resin, and a mold, it is firm and good connection without inside diameter change 
or heights is made. Therefore, the outstanding effect that anxious quality super-narrow diameter 
catheter tubes which are not, such as exfoliation by a torque transmission part, exposure of a 
braid, and omission of an end tube, can be obtained by being stabilized etc. can be demonstrated. 
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* NOTICES * 

JPO and INP1T are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1]It is an explanatory view showing one gestalt of the manufacturing method of this 
invention. 

[Drawin g 2](A) is a cross-sectional view showing one gestalt of the end tube of a catheter tube. 
(B) is a cross-sectional view showing one gestalt of the torque transmission part of a catheter 
tube. 

[ Draw ing 3](A) is a cross-sectional view showing other gestalten of the end tube of a catheter 
tube. (B) is a cross-sectional view showing other gestalten of the torque transmission part of a 
catheter tube. 
[Description of Notations] 

1 Line object 

2 Heat-curing silicone layer 
Three (3a) Inner layer tube 

4 Braid 

5 (5a) outer layer tubes 

Six (6a) Torque transmission part 

7 (7a) end tubes 

8 Mold 

9 Resin injection part 
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